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(54) HEN' S EGG ANTIBODY IMMOBIUZED CARRIER AND IMMOBILIZING METHOD 

(57)Abstract: 

PURPOSE: To realize hen' s egg antibody immobilized carrier and method for immobilizing 
hen' s egg antibody to water insoluble carrier without causing inactivation or denaturation. 
CONSTITUTION: To realize hen' s egg antibody immobilized carrier and a method for 
immobilizing hen' s egg antibody wherein aldehyde group, formed through cleavage at the 
glycol site of sugar chain of hen' s egg antibody, and water insoluble carriers having amino 
group on the surface are employed in the formation of Schiff base which is subsequently 
reduced. 
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Claims 

[Claim 1 ] An immobilizing method of a hen 1 s egg antibody immobilizing 
in an insoluble in water nature carrier by reduction this after 
making a Schiff base form by with an amino group of an insoluble 
in water nature carrier which having an amino group on the surface. 
An aldehyde group formed by oxidation cleavage of a glycol part of 
a sugar chain of a hen's egg antibody. 

[Claim 2] A hen's egg antibody immobilization carrier, wherein it 
is immobilized by a method according to claim 1 and a hen's egg 
antibody is immobilized to an insoluble in water nature carrier in 
a part of the sugar chain . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the immobilizing 
method and IgY immobilization support to an insoluble in water 
nature carrier of a hen's egg antibody (henceforth IgY ), and in 
such fields as foodstuffs, animal feed, cosmetics, clinical 
diagnostic, a reagent for research, quasi drugs, and a passive 
immunity therapy, it is applicable to an affinity adsorbent, the 
carrier for affinity chromatography, a biosensor, enzyme 
immunoassay, etc. 

[0002] 

[Description of the Prior Art] The IgY is made of the blood antibody 
of the adult chicken which carried out antigen sensitization which 
shifts into a hen's egg yolk. When the specific antibody obtained 
from a hen' s egg egg yolk, i.e., IgY, is used, there are the following 
advantages as compared with the conventional method using the blood 
antibody of the mammals, such as a rabbit. 

[0003] (1) Blood collecting operation is unnecessary to antibody 
preparation, and it can carry out to it by the easy method of egg 
gathering. (2) About ten hen's eggs are equivalent to a part for 
the whole blood of one rabbit as an amount of antibodies. Since a 
hen lays a 250-300-piece egg per year, mass production of a specific 
antibody is possible for it. (3) In a hen's egg yolk, since only 
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IgY exists as an antibody purification is easy as compared with the 
blood in which various antibody classes live together. (4) In the 
case of the hen, large-scale poultry farming is systematized, and 
an antibody is cheaply obtained from the breeding cost being cheap. 
(5) In the case of a hen, the vaccination aiming at prevention is 
systematized, and immunity to a lot of hens can be efficiently 
performed using it. 

[0004] IgY has many characteristic character different chemically 
or physically from a mammalian antibody (especially igG fraction) . 
Paying attention to these points, application of IgY in wide range 
fields, such as products, such as foodstuffs, animal feed, cosmetics, 
clinical diagnostic, a reagent for research, and quasi drugs, and 
passive immunity therapies and the like, is tried in recent years. 
There are also application possibilities of enough to the carrier 
for affinity chromatographies, other adsorption material, etc. 
[0005] There are many examples of a report for many years about the 
trial immobilizing a variety of proteins and peptides which has 
physiology activity, such as an antibody like IgY, an enzyme, 
hormone, and lectin, as ligand in these fields, to a carrier via 
a spacer depending on the case. The most is based on the reaction 
in the functional group of the amino acid residue which constitutes 
protein. For example, the epsilon-amino group of lysine, the amino 
group of the N terminal, the sulfhydryl group of cystein, the 
beta-carboxyl group of aspartic acid, the gamma-carboxyl group of 
glutamic acid, the carboxyl group of the C terminal, the phenolic 
hydroxyl group of tyrosine, serine or the hydroxyl group of 
threonine, the guanidino group of arginine, the imidazolyl group 
of histidine, the indolyl group of tryptophan, the methylsulf hydryl 
group of methionine, etc. However, since there are many especially 
contents of the hydroxyl group, the carboxyl group, and the amino 
group in protein, when these functional groups are made to react, 
the amino acid residue which forms the active center part may be 
modified or denatured, it follows on it and there is a problem of 
falling activity or deactivating. 

[0006] Generally the proteinic bioactive substance like IgY tends 
to receive denaturation by operation of heat, acid, alkali, an 
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organic solvent, and the like, which are frequently used in the usual 
chemosynthesis . Therefore, in order to enable the bioactive 
substance which is ligand to hold physical or chemical nature as 
much as possible compared to before its immobilization, 
restrictions on an immobilized reaction condition increase in 
various aspects. 

[0007] It also be required that the immobilized ligand is firmly 
immobilized also in various salt concentration and wide pH ranges, 
and a break through of ligand does not take place, and that the 
immobilized ligand can combine with the substance of purpose firmly, 
etc. When the immobilizing method of various bioactive substances 
is theoretically divided roughly, they are three kinds, (1) carrier 
binding method, (2) cross-linking method, and (3) entrapping 
elasticity. These methods have the strong point and demerit, 
respectively, and are properly used according to the kind of ligand 
and the purpose. 

[0008] (1) A carrier binding method is a thing of the portion which 
does not have an adverse effect on the manifestation of the 
bioactivity in protein like IgY as much as possible which chooses 
especially a hydroxyl group, a carboxyl group, and an amino group, 
and is immobilized via a covalent bond, an ionic bond, a hydrophobic 
bond, biochemical unique combination, and the like in a carrier. 
Immobilization by a covalent bond includes activation according to 
a cyanogen bromide, azido-derivatize of carboxylic acid, the method 
of constructing a bridge with the compound which has a condensation 
reaction by a carbodiimide reagent, Woodward reagent K, etc., a 
diazo coupling reaction, and a functional group that is rich in two 
or more reactivity like glutaraldehyde, etc. Although these 
methods have a firm combination and there are the strong points; 
stability may be increased, there are demerits; fear of proteinic 
denaturation and an interaction with the quality of an object become 
difficult to happen. 

[0009] The oxidative scission of the carbohydrate part of an antibody 
is further carried out to JP, 58-53757 A, and the method which the 
antibody which has an aldehyde group, and the carrier which has an 
amino group or hydrazide groups in a side chain immobilize via the 
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structure of -CH 2 -NH- or -CH 2 -NH-NH-CO- is indicated. However, also 
in this method, since combination of a carrier and an antibody is 
direct, there is a problem that fully holding the function of an 
antibody and immobilizing it cannot prevent nonspecific adsorption 
of other protein difficult. 

[0010] Although the simplicity of operation and the reproductive 
possible point of the immobilization by an ionic bond are 
advantageous, it is easy to be influenced by the kind of buffer 
solution used for reaction mixture, pH, ionic strength, temperature, 
etc. Generally in immobilization by physical adsorption, 
combination cannot acquire sufficient retention capacity in many 
cases . 

[0011] (2) A cross-linking method is the method of making the reagent 
and ligand which have two or more functional groups, such as 
glutaraldehyde, toluene diisocyanate, hexamethylene diisocyanate, 
and cyanuric chloride, react, making construct a bridge between 
molecules, and using as a giant molecule. Although this method is 
often used for immobilization of a microbial cell, it is not so 
effective in immobilization of the bioactive substance of a protein 
system. 

[0012] (3) Entrapping elasticity is the method of shutting up ligand 
in polymer gel. There are a skeleton pattern which confines ligand 
in the inside of the gel of naturally-occurring polymers like 
protein or polysaccharide or various synthetic macromolecules, a 
microcapsule type which wraps in ligand by the polymers tunic of 
semipermeable membrane nature, a liposome type which wraps in ligand 
to liquid membrane like phospholipids and the like, at this. There 
is also the method of shutting up ligand all over the space divided 
with the inside of a hollow child film or ultrafiltration membrane. 
Although these methods have the immobilizable strong point, 
ornamentation of ligand not taking place easily due to 
immobilization, and maintaining a natural state, there is a fault, 
like inactivation takes place by that it is hard to receive an 
operation of the substance of the amount of polymers or conditions. 

[0013] 

[Problem (s) to be Solved by the Invention] This invention solves 
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various faults in the above-mentioned conventional technology, and 
it is efficient and it tends to provide the immobilizing method and 
IgY immobilization support of IgY which made as small as possible 
a possibility of having reduced the bioactivity moreover or making 
it denaturalizing. 
[0014] 

[Means for Solving the Problem] An aldehyde group in which an 
immobilizing method by this invention which attained the 
above-mentioned purpose is formed by oxidation cleavage of a glycol 
part of a sugar chain of a hen's egg antibody, after making a Schiff 
base form in the surface by an amino group of an insoluble in water 
nature carrier which has an amino group, by returning this, it has 
a gist to immobilize in an insoluble in water nature carrier . 
According to the described method, a hen's egg carrier by which a 
hen's egg carrier was immobilized to an insoluble in water nature 
carrier by the sugar chain part is obtained. 

[0015] 

[Function] It found out that this invention persons did not make 
the functional group in the amino acid residue which constitutes 
protein like the conventional method react as a result of being able 
to carry out efficiently and examining many things about the 
immobilizing method of IgY with little inactivation moreover, but 
what is necessary was just to make the functional group in a proteinic 
sugar chain react. 

[0016] Although existence of many things is known, glycoprotein like 
IgY, it is thought that a biochemical meaning and role of the sugar 
chain part are peculiar to each and various, and it is carried out 
participating in the operation which generally improves or defends 
the stability to heat, various denaturing agents, a dialytic ferment 

(protease) , and the like, or maintenance of higher order structure 
in many cases. However, influence on change of the bioactivity by 
there being almost nothing, when it is thought that it has influenced 
greatly about the manifestation of the bioactivity, and 
embellishing a sugar chain part is small if it compares with the 
case where the amino acid residue which constitutes the protein 
portion is embellished. In the case of an antibody like especially 
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IgY, the sugar chain part exists in the portion left with the antigen 
binding site, and it can be said that there is little the influence. 
[0017] The insoluble in water nature carrier used by this invention 
has an amino group, or easily introduction of an amino group, for 
example, especially if it has an aldehyde group and a functional 
group like an epoxy group, will not be limited but, as a typical 
thing, polystyrene, polymethacrylic acid, and its derivative, or 
synthetic high polymers, such as these copolymers and also polyvinyl 
alcohol, and styrene divinylbenzene copolymer, refining 
naturally-occurring-polymers compounds, such as 

naturally-occurring-polymers compounds, such as cellulose, a 
kitchen, chitosan, and agarose, or acyl cellulose, and an acyl 
kitchen, etc. are mentioned. When a mechanical strength etc. are 
taken into consideration among the illustrated high molecular 
compounds , polystyrene and poly methyl methacrylate which 
constructed the bridge moderately and its derivative or these 
copolymers, cellulose, and a kitchen are desirable. What is 
necessary is just to choose suitably what has the features, such 
suitable gel strength, particle diameter, and a pole diameter, 
according to its purpose and use from these. It is not limited 
especially concerning the gestalt of a carrier and the shape of a 
bead, fibrous, the shape of a film (a hollow fiber is included) and 
the like, can be applied also in any according to the use and purpose . 
Although the to some extent larger ones are connected with 
improvement in a ligand introduction rate, since a gel strength will 
fall if too not much large, the content of the amino group in a carrier 
is not suitable. Therefore, it is desirable to introduce so that 
it may become the range of 0.01 - 0.8 0 meq/ g, and it needs to adjust 
the value according to the size of ligand or the quality of an object . 
[0018] Although it is also possible to immobilize IgY directly in 
these carriers, it is more desirable to introduce IgY as ligand 
further, after combining with both ends as boil and show the example 
for example, in a lower type the poly (oxyethylene) (henceforth PEO 
amine) which has an amino group as a hydrophilic spacer, in combining 
the substance of a protein system generally 
H2NCH2CH2CH2 (OCH 2 CH 2 ) nOCH 2 CH 2 CH 2 NH 2 
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When using a hydrophilic nature spacer, it is necessary to adjust 
suitably according to the size and character of the quality of an 
object which are combined with ligand also about the chain length 
but, for example, the case where PEO amine is used a degree of 
polymerization; the range of 10-500, desirable 30-400, more 
preferably 100-300 is suitable. By introducing a hydrophilic 
spacer, steric exclusion can become small and unity with the quality 
of an object can be raised greatly. Furthermore by improvement in 
the excluded volume effect by a hydrophilic spacer, and hydrophilic 
nature, nonspecific adsorption can be suppressed. 
[0019] As for introduction of the aldehyde group to the sugar chain 
part in IgY which is ligand on the other hand, it is preferred to 
carry out by oxidizing with periodic acid or its salt, cleaving a 
glycol part, and making an aldehyde group form. It is shown clearly 
that glucose residue exists in that sugar chain very mostly in IgY 
as compared with mammals IgG, and use of this reaction is effective. 
The oxidation reaction by periodic acid is produced between the 
hydroxyl groups in which a glycol part adjoins, 1 mol IO 4 " is returned 
to IO 3 ", and a 2-mol aldehyde group is formed of things. Although 
the structure of the reactant obtained changes with kinds of 
glycoside linkage, a thing as shown in a following formula can be 
considered. 
[0020] 
[Formula 1] 
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[0021]As for the quantity of periodic acid, it is desirable to make 
it react to IgY using the excessive amount more than the mol. 
Although it is preferred to carry out by 3-6 as for the pH value 
of reaction time, it is more preferred to carry out by pH 4-5 in 
consideration of the point of the stability of IgY or the ease of 
generating of a side reaction. It is appropriate for reaction 
mixture to use acetic acid or citrate buffer solution of about 0.1M. 
A room temperature or less than it of reaction temperature is 
preferred, and it is most ideal to carry out at 5 °C. Although a 
room temperature is enough as reaction time within in 1 hour, it 
is necessary to carry out at 5 °C for about 12 to 24 hours. 

[0022] It is necessary to add substances, such as ethylene glycol, 
glycerin, and sodium sulfite, after the end of oxidation reaction, 
and to remove a superfluous oxidizer. It is more preferred to remove 
these substances by performing dialysis processing at 5 °C for 12 
hours or more by using as outside liquid the buffer solution used 
on the occasion of oxidation reaction. 
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[0023] In this way, the carrier and Schif f base with which the above 
PEO amine combined IgY into which the obtained aldehyde group was 
introduced are made to form, and it joins together. It is more 
desirable to perform this reaction at a room temperature or 5 °C, 
to perform pH in 6-10 for 10 to 30 hours, and to carry out in the 
range of pH 8-9.5. It is preferred to use about 0 . 1M carbonic acid 
buffer solution as reaction mixture. 

[0024] In this way, the obtained Schif f base is lacking in stability, 
and it is especially easy to receive decomposition under acid or 
alkaline conditions. Then, as shown in a following formula (the 
inside R of a formula expresses a carrier) , it is suitable to make 
it stabilize by performing a reduction reaction. 
RN=CH-IgY-+RNH-CH 2 -IgY 

As for the reduction reaction of a Schiff base, it is preferred that 
addition of sodium borohydride (NaBH 4 ) or cyanosodium borohydride 
(NaBH 3 CN) performs. As for a reaction, in a room temperature or 
5 °C, it is desirable to carry out in the carbonic acid buffer 
solution of pH 8-9 for 3 to 30 hours. 

[0025] In order to introduce as ligand IgY which introduced the 
aldehyde group into the sugar chain into the insoluble in water 
nature carrier which has an amino group on the surface in the 
immobilizing method of this invention, especially if based on the 
above methods, it will not be limited, either, but the following 
methods are preferred when introducing IgY via PEO amine as a 
hydrophilic spacer, for example by making porosity cellulose into 
a carriei:. 

[0026] (1) Refining of cellulose 

0.1-5.0 N of sodium periodate adds, and it is 20-30°C preferably, 
and 10-50 °C of granular porosity cellulose whose mean particle 
diameter is 20-2000 micrometers and whose average pore size is 
200-30000 A is made to react to the solution which dissolved in 
0.5-1.5 N sulfuric acid preferably for 10 to 24 hours , preferably 
for 5 to 30 hours . The sodium periodate concentration of the 
above-mentioned sodium periodate sulfuric acid solution is 4 to 10 % 
of the weight preferably two to 15% of the weight. The bath ratio 
to the sodium periodate solution of the above-mentioned granular 
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porosity cellulose 10 to 30 volume %, it is 15 to 25 volume % 
preferably. Filtering this reaction mixture, collecting output 
and fully washing in the swollen state, the aldehyde content 0.10 
-4.00 meq/g , desirable [aldehyde] - [cellulose] of 0.20 - 1.00 
meq/g is obtained. This [aldehyde] - [cellulose] has the structure 
in which some glucose units as shown previously carried out ring 
breakage. 

[0027] (2) The introductory of a spacer 

Degree of polymerization 10-500, desirable 30-400 dissolve PEO 
amine of 100-300 in pH 9.5 carbonic acid buffer solution still more 
preferably. Adding and stirring to this [aldehyde] - [cellulose] 
obtained above (1), it is 20-30°C preferably 10-50°C is made to react 
preferably for 10 to 24 hours for 5 to 30 hours. The concentration 
of the above-mentioned PEO amine is 0.4 to 3.0 % of the weight 
preferably 0 . 2 to 5 . 0% of the weight and the bath ratio of [aldehyde] 
- [cellulose] to this solution is 3 - 20 volume %, it is 5 - 15 volume % 
preferably. This reaction mixture is filtered, output is collected 
and rinsed, and [PEO amine] - [cellulose] is obtained. 
[0028] (3) Refining of an IgY sugar chain 

Homo sapiens low-density lipoprotein (henceforth hLDL) with 
Freund's complete adjuvant. Anti-hLDL-IgY which obtained the 
supernatant liquid produced from the egg yolk portion of the hen's 
egg of the leghorn which carried out immunity by mixing in lambda 
carrageenan solution and centrifuging by refining it by an 
ion-exchange chromatography and curing salting 10-20 mg, it 
dissolves in 20-50 ml of acetic acid buffer solution of pH 4.5, 1-5 
mg of sodium periodate is added, and it stirs at a room temperature, 
and is made to react for 30 minutes - 1 hour. Furthermore, add 
ethylene glycol so that it may become 0.1 M concentration, and it 
is made to react at 5°C for 5 to 10 hours, the above-mentioned acetic 
acid buffer solution is used as outside liquid for this reaction 
mixture, and dialysis is performed at 5°C for 12 to 24 hours. In 
this way, a [aldehyde] - [IgY] solution is obtained. 
[0029] (4) The introductory of IgY 

After adding pH 9.5 carbonic acid buffer solution to the 
[aldehyde] - [IgY] solution obtained by the introductory above (3) 
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of IgY and adjusting pH to 8.0-9.0, add [PEO amine] - [cellulose] 3g 
(swollen state) obtained above (2), it is made to react at 5°C for 
20 to 30 hours, and a Schiff base is made to form. This reaction 
mixture is filtered, output is collected, it fully washes, pH 9.0 
carbonic acid buffer solution is added by a swollen state, 0.2-lg 
of sodium borohydride is added further, and stirring performs a 
reduction reaction at 5°C for 5 to 15 hours. What immobilized the 
anti-hLDL antibody in cellulose via PEO amine as a spacer is obtained 
by filtering this reaction mixture, collecting output and fully 
washing. 
[0030] 

[Example] Although this invention is explained using an example 
below, the following example does not restrict this invention and 
all the things done for change implementation in the range which 
does not deviate from the meaning of front and a postscript are 
included by the technical scope of this invention. 
[0031] <Example 1> Immobilization of anti-hLDL-IgY 
Immobilization to the porosity cellulose of anti-hLDL-IgY produced 
from the egg yolk of the leghorn which carried out immunity of the 
immobilization hLDL (made in Chemi-Con) by extracting and refining 
was carried out as follows. 

[0032] 8 00 mg of sodium per iodate is dissolved in 200 ml of IN sulfuric 
acid, after adding 20 g of porosity cellulose ( "CELLULOFINE CPCm" 
by Chisso Corp.) and making it react by stirring for 20 hours, the 
reaction mixture was filtered, output was collected, it fully washed, 
and [aldehyde] - [cellulose] was obtained. The aldehyde content 
performed an immobilized quantity by the oxime process, and was 0 . 55 
meq/g. 

[0033] Dissolved 2 g of PEO amine of the molecular weight 5000 in 
50 ml of pH 9.5 carbonic acid buffer solution, add the 
above-mentioned [aldehyde] - [cellulose] 5g, and it was made to react 
by stirring, and the reaction mixture was filtered, output was 
collected, it fully washed, and [PEO amine] - [cellulose] was 
obtained. When the amino group content performed an immobilized 
quantity with the potentiometric titration by chloride using 
"COMTITE101" by Hiranuma Sangyo, it was 0.20 meq/g. 
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[0034] On the other hand, the above-mentioned IgY 40mg was dissolved 
in pH 4 . 5 citrate buffer solution at 50 ml, 50 mg of sodium periodate 
was added, and it was made to react at a room temperature by stirring 
for 45 minutes. Added so that it might become 0.1 M concentration, 
and stir ethylene glycol for 7 hours, it was made to react at 5°C 
furthermore, the above-mentioned buffer solution was used as 
outside liquid for reaction mixture, dialysis processing was 
performed at 5°C overnight, and the [aldehyde] - [IgY] solution was 
obtained. 

[0035] Carbonic acid buffer solution was added for above-mentioned 
[aldehyde] - [IgY] liquid, pH was adjusted to 9.0, above-mentioned 
[PEO amine] - [cellulose] 1 g was added, it stirred at 5°C for 30 hours, 
and the Schiff base was made to form. The reaction mixture was 
filtered, output was collected, it fully washed, 50 ml of pH 8.0 
carbonic acid buffer solution and 200 mg of sodium borohydride were 
added, and the reduction reaction was performed at 5°C for 7 hours. 
The reaction mixture was filtered, output was collected, it fully 
washed, and the immobilization IgY was obtained. 
[0036] The amount of immobilization of IgY settles the residual 
liquor of a Schiff base reaction with a trichloroacetic acid 
solution, 27 . 9 mg was immobilized when what was dissolved in sodium 
hydroxide solution was computed by quantifying ullage with the 
reagent for BCA protein quantification (made by a pierced earring 
company) (henceforth the TCA-BCA method) . 

[0037] 1 ml of cellulose gel which immobilized the above IgY is mixed 
with 2 ml of swine blood serums (LDL value of 150 - 5mg/ml) in 20 ml 
vial, after incubating by shaking for 30 minutes at 30°C, LDL value 
of centrifugal supernatant is determined quantity with "beta 
lipoprotein C test -WAKO" (made by Wako Pure Chemical Industries) . 
The result of having computed LDL surface coverage from the obtained 
residual LDL value is shown in Table 1. 
[0038] 
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[Table 1] 





LDL absorption rate 
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Example 1 


70.4 


Example 2 


53. 4 


Comparative example 1 


13.7 


Comparative example 2 


21. 6 



[0039]<Example 2> Immobilization of anti-hLDL-IgY 
110 g of tetraethylenepentamine is dissolved in 50 ml of pH 9.5 
carbonic acid buffer solution, added [aldehyde] - [cellulose] lOg 
prepared in Example 1, it was made to react by stirring, the reaction 
mixture was filtered, output was collected, it fully washed, and 

[amine] - [cellulose] was obtained. The amino group content was 0.27 
meq/g. 

[0040] On the other hand, IgY 40mg in Example 1 was dissolved in 50 
ml of pH 4 . 5 citrate buffer solution, 50 mg of sodium periodate was 
added, and it was made to react at a room temperature by stirring 
for 45 minutes. Added so that it might become 0.1 M concentration, 
and stir ethylene glycol for 7 hours, it was made to react at 5°C 
furthermore, the above-mentioned buffer solution was used as 
outside liquid for reaction mixture, dialysis processing was 
performed at 5°C overnight, and the [aldehyde] -[ IgY] solution was 
obtained. 

[0041] Carbonic acid buffer solution was added for above-mentioned 
[aldehyde] - [IgY] liquid, pH was adjusted to 9.0, above-mentioned 
[amine] - [cellulose] 5g was added, it stirred at 5°C for 30 hours, 
and the Schiff base was made to form. The reaction mixture was 
filtered, output was collected, it fully washed, 50 ml of pH 8 . 0 
carbonic acid buffer solution and 200 mg of sodium borohydride were 
added, and the reduction reaction was performed at 5°C for 7 hours. 
The reaction mixture was filtered, output was collected, it fully 
washed, and the immobilization IgY was obtained. 30.5 mg was 
immobilized when the amount of immobilization of IgY computed the 
amount of IgY(s) of the residual liquor of a Schiff base reaction 
by having quantified it by the TCA-BCA method. It asked for LDL 



Publication number: 05-340948 

Date of publication of application: 24. 12. 1993 

surface coverage like Example 1 about this IgY immobilization 
support- The result is shown in Table 1. 

[0042] <Example 3> Immobilization of anti-endotoxin IgY 
The lipid A (made by Ribi) of the E.coli J5 origin which combined 
with hapten bovine albumin is extracted and refined from the egg 
yolk of the leghorn which carried out immunity. Immobilization to 
the obtained porosity cellulose of anti-hLDL-IgY was carried out 
as follows. 

[0043] 800 mg of sodium periodate is dissolved in 200 ml of IN sulfuric 
acid, after adding 20 g of porosity cellulose ("CELLULOFINE 
GCL-1000m" by Chisso Corp.) and making it react by stirring for 20 
hours, the reaction mixture was filtered, output was collected, it 
fully washed, and [aldehyde] - [cellulose] was obtained. When the 
aldehyde content performed an immobilized quantity by the oxime 
process, it was 0.43 meq/g. 

[0044] Dissolved 4 g of PEO amine of the molecular weight 1000 in 
50 ml of pH 9.5 carbonic acid buffer solution, add the 
above-mentioned [aldehyde] - [cellulose] 5g, and it was made to react 
by stirring, and the reaction mixture was filtered, output was 
collected, it fully washed, and [PEO amine] - [cellulose] was 
obtained. The amino group content was 0.22 meq/g. 
[0045] On the other hand, the above-mentioned IgY 20mg was dissolved 
in 50 ml of pH 4 . 5 citrate buffer solution, 50 mg of sodium periodate 
was added, and it was made to react at a room temperature by stirring 
for 45 minutes. Added so that it might become 0.1 M concentration, 
and stir ethylene glycol for 7 hours, it was made to react at 5°C 
furthermore, the above-mentioned buffer solution was used as 
outside liquid for reaction mixture, it dialyzed at 5°C overnight, 
and the [aldehyde] -[ IgY] solution was obtained. 

[0046] Carbonic acid buffer solution was added for above-mentioned 
[aldehyde] -[ IgY] liquid, pH was adjusted to 9.0, above-mentioned 
[PEO amine] - [cellulose] Ig was added, it stirred at 5°C for 30 hours, 
and the Schiff base was made to form. The reaction mixture was 
filtered, output was collected, it fully washed, 50 ml of pH 8 . 0 
carbonic acid buffer solution and 200 mg of sodium borohydride were 
added, and the reduction reaction was performed at 5°C for 7 hours. 
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The reaction mixture was filtered, output was collected, it fully 
washed, and the immobilization IgY was obtained. The amount of 
immobilization of IgY was computed like Example 1, and 17.3 mg was 
immobilized. 

[0047] Into 20 ml vial which sterilized 100 mg of carriers which 
f reeze-dried the cellulose which immobilized the above IgY, 
weighing was carried out and 5 ml of lipopolysaccharide (product 
made by Difco called LPS below) physiological saline solutions of 
10 ng/ml E.coli 0111 :B4 origin were added. After incubating shaking 
at 37°C for 2 hours, concentration of residual LPS in the filtrate 
was determined quantity with "TOKISHINO meter ET" (made by Wako Pure 
Chemical Industries). The result is shown in Table 2. 



[0048] 
[Table 2] 





concentration of residual LPS 
(ng/ml) 


Example 3 


0.05 


Comparative example 3 


3.22 



[0049] Immobilization to the porosity cellulose of the anti human 
hemoglobin IgY produced from the egg yolk of the leghorn which 
carried out immunity of the immobilized human hemoglobin (made by 
a bio-zyme laboratory company) of <Example 4> anti human hemoglobin 
IgY by extracting and refining was carried out as follows. 

[0050] 800 mg of sodium periodate is dissolved in 200 ml of 1 N 
sulfuric acid, after adding 20 g of porosity cellulose ( "CELLULOFINE 
GCL-lOOOm" by Chisso Corp.) and making it react by stirring for 20 
hours, the reaction mixture was filtered, output was collected, it 
fully washed, and [aldehyde] - [cellulose] was obtained. The aldehyde 
content performed an immobilized quantity by the oxime process, and 
was 0.48 meq/g. 

[0051] Dissolved 1 g of PEG amine of the molecular weight 4000 in 
50 ml of pH 9.5 carbonic acid buffer solution, add the 
above-mentioned [aldehyde] - [cellulose] 5g, and it was made to react 
by stirring, and the reaction mixture was filtered, output was 
collected, it fully washed, and [PEO amine] - [cellulose] was 
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obtained- The amino group content was 0.22 meq/ g. 
[0052] On the other hand, 20 mg of the above-mentioned antibodies 
were dissolved in pH 4.5 citrate buffer solution at 50 ml, 50 mg 
of sodium periodate was added, and it was made to react at a room 
temperature by stirring for 4 5 minutes. Added so that it might 
become 0.1 M concentration, and stir ethylene glycol for 7 hours, 
it was made to react at 5°C furthermore, the above-mentioned buffer 
solution was used as outside liquid for reaction mixture, it 
dialyzed at 5°C overnight, and the [aldehyde] -[ IgY] solution was 
obtained. 

[0053] Carbonic acid buffer solution was added in above-mentioned 
[aldehyde] - [IgY] liquid, pH was adjusted to 9.0, above-mentioned 
[PEO amine] - [cellulose] lg was added, it stirred at 5°C for 30 hours, 
and the Schiff base was made to form. The reaction mixture was 
filtered, output was collected, it fully washed, 50 ml of pH 8 . 0 
carbonic acid buffer solution and 200 mg of sodium borohydride were 
added, and the reduction reaction was performed at 5°C for 7 hours. 
The reaction mixture was filtered, output was collected, it fully 
washed, and the immobilized antibody was obtained. 17.1 mg was 
immobilized when the amount of immobilization of the antibody was 
computed like Example 1. 

[0054] Taking 1 ml of cellulose which immobilized the above IgY in 
20 ml vial, adding the human hemoglobin solution of 200 mg/dl, 
performing centrifugal separation after 5 hour shake, and determing 
quantity of the human hemoglobin concentration of the supernatant 
liquid with TMB (tetramethyl benzidine) method. The result is shown 
in Table 3. 
[0055] 
[Table 3] 





Concentration of residual human hemoglobin 
(mg/dl) 


Example 4 


7.2 


Comparative example 4 


29.2 



[0056] <Comparative example 1> Immobilization of anti-hLDL-IgY 
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After dissolving 23 g of poly (oxyethylene) (henceforth PEO acid) 
of the molecular weight 5000 which has a carboxyl group in the both 
ends in pH 4.5 citrate buffer solution and ice-cooling, 1 mg of 
1-ethyl- 3 - (3-dimethylaminopropyl) - carbodiimide (henceforth 
EDC) was added and it stirred for 30 minutes. [Amine] - [cellulose] 
5g prepared in Example 1 after that is added, and it stirred for 
20 hours and was made to react at a room temperature. The reactant 
was filtered, output was collected, it fully washed, and [PEO 
acid] - [cellulose] was obtained. 

[0057] After dissolving IgY 40mg in Example 1 in pH 4 . 5 citrate buffer 
solution and ice-cooling, 1-mg EDC was added and it stirred for 30 
minutes. Then, [PEO acid] - [cellulose] was added, and it was made 
to stir and react at a room temperature. The reactant was filtered, 
output was collected, it fully washed, and the immobilization IgY 
was obtained. 27.7 mg was immobilized when the amount of 
immobilization of IgY computed the amount of IgY(s) of the residual 
liquor of a Schiff base reaction by having quantified it by the 
TCA-BCA method. It asked for LDL surface coverage like Example 1 
about this IgY immobilization support. The result is shown in Table 
1. 

[0058] <Comparative example 2> Immobilization of anti-hLDL-IgY 
2 g of PEO amine of the molecular weight 5000 is dissolved in 50 
ml of pH 9.5 carbonic acid buffer solution, add 

[aldehyde] - [cellulose] 5g in Example 1, and it was made to react 
by stirring, and the reaction mixture was filtered, output was 
collected, it fully washed, and [PEO amine] - [cellulose] was 
obtained. The amino group content performed an immobilized 
quantity with the potentiometric titration by chloride, and the 
amino group content was 0.21 meq/ g. 

[0059] Above-mentioned [PEO amine] - [cellulose] was suspended to 50 
ml of pH 9.5 carbonic acid buffer solution, 2 ml of glutaraldehyde 
solution was added 25%, and it was made to react by stirring at a 
room temperature for 20 hours. The reaction mixture was filtered, 
output was collected, it fully washed, and [PEO 
aldehyde] - [cellulose] was obtained. The aldehyde content 
performed an immobilized quantity by the oxime process , and was 0.38 
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meq/ g. 

[0060] IgY 40mg in Example 1 was dissolved in 50 ml of pH 9.5 carbonic 
acid buffer solution, above-mentioned [PEO aldehyde] - [cellulose] 
was added, and it was made to react by stirring at a room temperature 
for 20 hours. Filtered the reaction mixture, collected output, 
fully washed, 50 ml of pH 9. 0 carbonic acid buffer solution was made 
suspended, NaBH 4 1 g was added, and it was made to react by stirring 
at a room temperature for 10 hours. The reaction mixture was 
filtered, output was collected, it fully washed, and the 
immobilization IgY was obtained. The amount of immobilization of 
IgY computed the amount of IgY(s) of the residual liquor of a Schiff 
base reaction by having quantified it by the TCA-BCA method, and 
22.0 mg was immobilized. It asked for LDL surface coverage like 
Example 1 about this IgY immobilization support. The result is 
shown in Table 1. 

[0061] <Comparative example 3> Immobilization of the anti-endotoxin 
IgY 

110 g of tetraethylenepentamine is dissolved in 50 ml of pH 9.5 
carbonic acid buffer solution, added [aldehyde] - [cellulose] lOg 
prepared in Example 3, it was made to react by stirring, the reaction 
mixture was filtered, output was collected, it fully washed, and 
[amine] - [cellulose] was obtained. The amino group content 
performed an immobilized quantity with the potentiometric titration 
by chloride, and was 0.31 meq/g. 

[0062] After dissolving the PEO acid 23g of the molecular weight 1000 
in pH 4 . 5 citrate buffer solution and ice-cooling, 1-mg EDC was added 
and it stirred for 30 minutes. Then, [amine] - [cellulose] 5g is 
added, and it stirred for 20 hours and was made to react at a room 
temperature. The reactant was filtered, output was collected, it 
fully washed, and [PEO acid] - [cellulose] was obtained. 
[0063] After dissolving IgY4 0mg in Example 3 in pH 4 . 5 citrate buffer 
solution and ice-cooling, 1-mg EDC was added and it stirred for 30 
minutes. Then, [PEO acid] - [cellulose] was added, and it was made 
to stir and react at a room temperature. The reactant was filtered, 
output was collected, it fully washed, and the immobilization IgY 
was obtained. The amount of immobilization of IgY computed the 
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amount of IgY(s) of the residual liquor of a Schiff base reaction 
by having quantified it by the TCA-BCA method, and 28.4 mg was 
immobilized. The amount of adsorption LPS was determined quantity 
as Example 3 for these IgY immobilized carrier. The result is shown 
in Table 2. 

[0064] Comparative example 4> Immobilization of the 
ant i -hemoglobin IgY 

110 g of tetraethylenepentamine is dissolved in 50 ml of pH 9.5 
carbonic acid buffer solution, added [aldehyde] - [cellulose] 10 g 
prepared in Example 4, it was made to react by stirring, the reaction 
mixture was filtered, output was collected, it fully washed, and 
[amine] - [cellulose] was obtained. The amino group content 
performed an immobilized quantity with the potentiometric titration 
by chloride, and was 0.31 meq/g. 

[0065] After dissolving the PEO acid 23g of the molecular weight 4000 
in pH 4 . 5 citrate buffer solution and ice-cooling, 1-mg EDC was added 
and it stirred for 30 minutes. Then, [amine] - [cellulose] 5 g is 
added, and it stirred for 2 0 hours and was made to react at a room 
temperature. The reactant was filtered, output was collected, it 
fully washed, and [PEO acid] - [cellulose] was obtained. 

[0066] After dissolving IgY40mg in Example 3 in pH 4 . 5 citrate buffer 
solution and ice-cooling, 1 mg EDC was added and it stirred for 30 
minutes. Then, [PEO acid] - [cellulose] was added, and it was made 
to stir and react at a room temperature. The reactant was filtered, 
output was collected, it fully washed, and the immobilization IgY 
was obtained. The amount of immobilization of IgY computed the 
amount of IgY(s) of the residual liquor of a Schiff base reaction 
by having quantified it by the TCA-BCA method, and 27.2 mg was 
immobilized. The amount of adsorption human hemoglobin as Example 
4 for these IgY immobilized carrier. The result is shown in Table 
3. 

[0067] 

[Effect of the Invention] It became possible to immobilize in an 
insoluble in water nature carrier, without having deactivated the 
activity or denaturing IgY by this invention, and it became possible 
to provide the IgY immobilization support which maintained activity 
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near before immobilization. This invention is useful in wide range 
fields, such as adsorption material, a carrier for affinity 
chromatography, enzyme immunoassay, and a biosensor. 
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Si r-b;l/P7 7-r>CPCmJ ) 2 0g«SfiPU flt# 
Kit) 2 OBf^S^-efdg, EfSg#ft*itjILT£ 
jStofcigiKu +#fcffi&LT [7;l/ft F] - 

Sfcfrfc^O. 5 5me q/gT?$^ft. 
[0 0 3 3] #?15 0 00OPE07^y2g^pH 
9. 5 (D&tmmW& 5 0ml f^ftlLT, ±IS© [7^ 
rti F] - [•fe^P-X] 5g*iin*TatJ¥KJ:!5SJS 
S-ttT, SJ£S^»*il)aLT4^14l*I5IiRL, 
ffi^LT [PE075>] - [±;I/P-X] £f#fc 0 7 
5/ltIttf?SiIl TCOMT ITElOUSffi 

50. 2 Ome q/gT'&ofc,, 
[0 0 3 4] — -T^-hfS I gY40mg£rpH4. 5©^ 

x>mmmwite 50m i icmmhT, maymm+hv 

7A5 Omg^iabT, 8imcJ:*3^S-e4 5^SJ£ 
??>Kxf-b>^Un-;l/^o. lMfcfiKft 

*«fc-5taainLT, 5icTf7«fraaj¥bTs*s«-&, s 
[7;i/ft f] - [igY] mmmrc* 

[0 0 3 5] ±13 [7;Vft F] - [IgY] $£j^g? 
^«?S*?ii!jnbTpH^9. otciraeL, ±IB [PEO 
75>] - [-b;l/P-X] l gmT, 5T;-z?30^ 

bTM%£[H]l&U f»tii$LTpH8. 0©KK 
5 0ml, hU7A200mg^ 
iDX.T 5 °CT' 7 Sf PlISSMfffto fc 0 S^SS^ft* 
MiIbT£fi!M@iKU +»ti5t^bTH^fk I gY 

[0036] i g Y(o®m<tmitisv7mM&.m<Dm& 

A*?SffiKSIBbfe«,©*B c A ^y/^M^fiffliS^ 



(6) 

9 

LfrtCZ (WTTCA-BCA&fcS3) , 27. 9 

[0 0 3 7] ±121 gY*H£fbLfc-tr;l/n-xy;H 
nil*7Mil (LDLfl 50. 5mg/ml) 2m 
I i: 2 0 m 1 (D/U •V/W'triSobT, 3 0W3 0^ 

OLDLM riSU^gfiC-rXh-yn-j eftflfcjifi 
HXUS!) £«t0^«Lfc o #?»ftfcg|#LDLfiSfr?, 
L D L®«£J|tfJLfdSS£S 1 \C7r,to 10 
[0 0 3 8] 

Kl] 





LDLtf? 
(%) 




70.4 




53.4 


i±t$0'J i 


13.7 




21.6 



[0 0 3 9] Kmmmzy JahLDL-I gY©i$ 

{b 

fh7Xfl/y^?y 1 1 0g£pH9. 5£D^ 
tgffi$5 0m 1 £»IBbT^ m&M 1 -eUSbfc [7;1/ 
rtK] - [-fe/l/P-x] l o g£;&n*.-c*mc«fcDS 

[7$y] - [-fe/l/P-X] £f#fc 0 73-78 30 
MHO. 2 7me q/gT-feofc 
[0 0 4 0] -^UMlJltfc'lt^ I g Y 4 Omg^p 

H4. s<Dt^ymmmw.5 om iicmmbx, aa* 

flUt hU7A50mg *Sin LT\ Jffffc: ct 0 SfiT? 
4 5#SS£-e/t 0 2f.txfUy^ij3-M0. 1 
M«££ftSJ:3£SainbT, 5°CT*7B#BjlJ$LT£ 

^fffla^ff [r;w* t K] - [ i g y] 
[o o 4 1 ] ±ih \.7)W^ F] — [ i g y] mzmm 40 

- [-b/l/P-X] 5g^iPx.T, 5°CT-3 0^^« 
#bT->y7fflS*J&K£-8;fco S*SS^**»jflLT 
4^*0HXL, +»CiJEJtUTpH8. OOgHMSli 
i50ml, yjcjgffcfc'^'t h U 7 A 2 0 0 m g ^iP*. 
T 5 0 CT 7 ^pH3l7i;g*S*ff ftofeo gjSg£ftl*iijfl 

bT4j***@*u -f^mhxmmti g Y*n 

fco I g Y©H£{tS{ii/y7*aSSJ6<oSffio I g Y 
T C A - B C A m\z <fc D £M LT»W Lfc £ 5 , 
30. 5mgtfB£{fr*ftTWc:o CO I gYH^kfi 50 



#^¥5-3 4 0 9 4 8 
10 

[00 4 2] <^SS^ij3> KxyFh^-»-lgY 
©@£{b 

7^7;l/7^y£*S^£#TM77>fcLfcE.. c. o 1 
J_J 5S*OUlf KA (UH'ftgO *$fcfiLfcU?*>' 
OlPftfrStttflfe^tfflWbTlfenftfthLDL - I 

[0 0 4 3] ii37*^hU7A8 0 Omg^l NBSi 
12 00ml fc»)JPbT\ ^TLW-tr^a-X Vtt 
Sr-b;l/n77^>GCL-1 000mj) 20g*^ 
taU »*fK:J:0 2 0«IBaS«*fe*, £*SS£ftl* 

F] - [-fert/P-X] *f#fc«, 7;l^tKtiat*^> 
A£K.fc»)£*fcfT4ofci:<:3 0. 4 3meq/gT» 

[0 0 4 4] 000©PEO7 5>4g£pH 

9. 5©KK«««5 0mlK»#LT % ±1E© [7rt/ 
ftp] - [-fe;l/o~x] 5 g*ta*TJt}¥fc<k»>EJ£ 
2#T, EJSS£ft*itjfibT£j£»*II|iKU +#K 
m&LT [PE075>] - [-b;l/P-X] %f#fCo 7 
57g£fitt0. 2 2meq/g?feofCo 

[0 0 4 5] -73±ISI g Y2 0mg^pH4. 5©£ 
xyg?g»$5 0m i§37H&-tFU7 
A 5 0 m g *&in UT, =fc D 4 5 

•tifc 0 SBKxf-U^^Un-^SO. 1 MjftSECftS 
cfcdK^taLT, 5lCT7l$[Hlt#bTEJ&*-g\ £j£ 

«*±iE««a*^t lt 5 °cT°~mmmm^ 

[7/l/xfc F] - [ I g Y] fco 

[o o 4 6] ±ib [7*rt f] - [ i g y] m&um 

W.m'&*muLTpH*9. 0KHSU ±fB [PEO 
75>] - [-t;l/D-X] 1 g£ilP*.T, 51CT*30Bf 

LT&S«J*IIIiKU +^C^jfLTpH8. 0©KS? 
W5 0ml, 7K*fk*7*±FU7A2 0 0mg^ 
ifflxT 5 tT* 7 Bf HSTcSlS^ff &o fc„ SJSS^tl^ 
StabT£/Sft*lE|iKU +#fcffi#bTB£{b I g Y 

i g Y(ommtmimmmi tmwzLxn.\& 

U 17. 3mg^H£fbSnTV^„ 
[0 0 4 7] _hf2 I g Y*H^{fcL/fc-b;l/P-X*J«IS 
ftttbfcfittl 0 0m g aiLf:2 0m 1 O/tf-fr* 
fptfflbTx 1 0 n g/m 1 ©E, ml 1 (1 1 1 
l : B4G*©y##U-9-v*5-(F («TLPSi!W 
5. D i f c ottS) 4Sft^7j<?§?S5m 1 *i0^.fco 
3 7 °CT 2 I^KjiaLftA^-r F£tr Sofc 

E T 2 0 1 J (Willi) (CJ; DSltfCo *© 

iss*«2t^-r 0 

[0 0 4 8] 
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K2] 





(ng/nl) 




0.05 




3.22 



[0 0 4 9] <HMN> Jab h^^ntfy- I g 10 
YCHgfb 

fcKk: h'VE^Plfy- I g Y©0?L«-b;l/P-X^O 

[0 0 5 0] aafUKt hU«>i»8 0 Omg* 1 Nfift 
»2 0 0mlt»j!¥bT, £?LK-fe;H3-X (fyVtt 
S! r-t;l/D77^>GCL-l OOOmJ ) 20g£gs 

Si®LT£fi)«[I]lKU +#K:ifc&LT [7;l/r± 20 
F] - [-b;ba-x] ttmrc. 7;l/ftKMtt**-> 
AJ£fc«k!)£fi*fTfc^O. 4 8me q/gT-feofeo 
[0 0 5 1] #?M4 OOOOPE075yi g^pH 
9. 5OS»K««[5 0ml K»»PUT, ±12© \7)V 
ftF] - [-b.'l/D-X] 5 g*in*.TJi#fc<fct>£j£ 

^7§LT [PE 073X1 - [-b;I/P-X] %#fc 8 7 
3/S#l«0. 2 2me q/gT-feo/io 
[0 0 5 2] -:^±iajaf*2 0mg£pH4. 5©^x 
>KH«ttt 5 0 m IKmmLX, 3S3 ^mkt V V 7 30 
A5 OmgSriiftlLT, D^S^4 5#gJ&* 

ck^t^AnLT, 5 < CT'7BfK^LTSJS*^ SJS 
$£±f2H«)&-&ft$£ LT 5 °CT— «Ki*f*ff ftl/'' 

[TArfKY] - [I gY] »ffi**§fc 0 

[0 0 5 3] ±m [7/1/xt: F] - [ I g Y] 
8»ifc*SKtaLTpH*9. OfcSBSU ±12 [PEO 

73>] - [-b;l/P-x] l gfcimAT, 5°CT'3 0f$ 

LT^^dJlKL, +#fc}ftj$LTpH8. OOJRK 40 
mm. 5 0ml, 7]<*{b* , >«f- HJ 7 A 2 0 0 m g £ 
IJ0X.T 5 "CC 5 7 ^KjS7Cfi*S*ff ft o fco g^S^ftl* 

fc<=3, 17. lmg#0£{t;£ftTV\fc„ 
[0 0 5 4] ±12 I g Y£H£ftLfc-tr;l/P-X 1 m 1 
^EOralO/WWfcl^ 2 00mg/d l©k 

frftV^O±?ilOk h^^'PH'ylS^TMB (f h 



W5-3 4 0 9 4 8 
12 

3 t^-fo 
[0 0 5 5] 



[S3] 








(mg/dl) 




7.2 


J±MJ4 


29.2 



[0 0 5 6] <ft!&$Jl > KhLDL-I gY©@S 
it 

ffi*®C#;l>**5//l/8£#LTt>S#^*5 0 0 0<D 
*'J i&LTPEOmtmo) 2 3g 

* P H4. 5©*x>IM»t«fi:»)SbTJkJ l &Lft», 
lmgOl-x^b-3- (3-v ? ^^7^77 ,> Ptf 
;W («TEDC£w?) £7&taLT 

3 oij-raaiff Lfco zoy&nmm 1 t»,*TiwLfc 

- [-tr;bp-x] 5 g%inx.rSjST'2 oh# 

U -tttfciftfrLT [PEO^] - [-b;l/P-7>] *H 

[0 0 5 7] Hflfiflfl UCfctJS I g Y 4 0mg£pH 
4. 5<0^x>Ktt«}St»WLT3k»bfca, lmg 

(DEDczmuLZ3omm.nLfc 0 *©a±ie [p 
eos?] - [-b^p-x] £;ta*T£iST'«#LTgj£ 

LTH^fbl gY^ifc I g YCDm&itmii^'yym. 
S5JS©»DI g YMT C A — B C Aj££ <£ OaSM 
bTgffibfc^d?,, 2 7. 7mg*«fb$nTt/> 
fe 0 I g YHSfkfiftfco^THWJ l irllfiHcL 

t l d l **#«>fco zmmzm 1 t^f o 

[0 0 5 8] <it«#j2> KhLDL-I gYO@g 
it 

7j?i5000OPE075y2g^pH9. 5<Df%m 

emt&s om 1 k®mlt, nmm 1 ttstts inw 

tK] - [-t;l/p-x] 5 g*tn*T»ffli:«tt)gjtS* 

JfLT [PE073>] - [-fe/1/P-X] £f#fc 0 73 

•}£a*fr&V\ 0. 2 1 me q/gT'£o7c 0 
[0 0 5 9] ±12 [P E073>] - [-b;l/P-X] £ 
p H 9 . 5 ©K^UffiTK 5 0ml CSSLT 2 5 
^;l/7;brH K«i2ml *iPxTM?gT'2 0B#P^J1 

1RU +^t?jt^LT [P E 07;bft F] - [-t?;I/P 
-X] *#feo 7^ft F^ttt^+^iSKJiDSl 
fcffftVO. 3 8meq/gf$ofe, 
[0 0 6 0] UMiJHCfcntSI gY40mg^pH 
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9 . 5 (ouwmm 5 0mi \z.mm lt, ±m [peo 

7;l/ftK] - [-fe^n-x] £Jna., Sire2 0B$ig 

HUKU bT, P H9. oog*ifc|gffift5 0 
m 1 NaBH.l g^imLT^T 1 0 

«ffflamc<tt)as*-a:fe. asi^^itiibT^ 

fcfclUKU +#£ffi#LT@3£{kI gY£f#fc 0 I g 
Y©@£{b»i'>y 7fflSSJ£oa«© I g YMT C 
A-BCAJ££±t)£*bTJ¥tfiU 2 2. OmgtfB 

Sftsnrv^fe. co i gYH^ftfiWco^r^iM 

1 fc|^«EbTLDLK»**3R»fco ^OlS^Sl 

C0 0 6 l] <J±«M3> iox>Kh+i/y-i g Y 
OH^fb 

fb7ifl/X>^5>l 1 0 g£pH9. 5<D$m 

mmms om 1 ksiklt, mams-vmiLit [7>i 

ftH] - [-te;l/n-x] l 0g*in*.Tflt#fc.fc»)5 
f5S-»T\ K£E^*8ilbT£i£1fc£[5|iKb+#K 
gtftbT [75X1 - [-b;l/P-X] %f#fc:o 7 = 7* 

<t «k 0 £«*fr &(/\ 0 . 
3 1 m e q/gT&ofc 0 

[0 0 6 2] #?fil 000OPE0l23g*pH 
4. 50^X>Uaa5«tS»bT*?&bfc^ lmg 
O E D C fcgfe&nbT 3 0 ftftffllLlto Z<D'&±B [7 
5>] - [-tr^a-X] 5 g£ijn*.TSST2 OBf^jf 
ffbT£*S£-£fc 0 gffflfrfcitfflbT&StofclHliKU 
t»tffi^LT [PE0&] - [-tr;l/D-X] £t#fc 0 

[0 0 6 3] HffiM3tfc^?,I g Y40mg£pH 
4. 5 0*x^B«ir«fciS#bT*?&b;fc&, lmg 
O E D C %mi bT 3 0 #HSl# Lfc„ *0»±I2 [ P 
EOt] - [-fc^D-X] ^Ao^.TSrgT 5 Sr#bTSJS 

s-efco gisift*iiabT^fii**iEiiRb, 

SSSoBtJKOI g YS^TCA-BCAjSJCtD^a 
bTWtHU 2 8. 4mg#B£ffc£trtVfco COI 



(8) #P*W 5-340948 
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* g Y S^fbJIfttCO^THSSM 3 t iRl^tC bT LPS® 
bfco ^0*SH£3t 2 IC^To 

[o o 6 4] <ttmu> jn'VETWy-i g YO 

H£{b 

r h^xf-^y^y??;/ 1 1 0 g£pH9. 50^ 
«Hf«5 0mlK:}SjBbT, H»ffl|4T?3i»bfc [7)1 
ft H] - [-tr;l/D-X] 1 0 g*taAT»fi!K<tDS 
(S£-frT, 5£iI£to«»jfibT£j«to*IIIiKb+#fc 
St&bT [75>] - [-fert/n-X] £f#fc 0 7^/S 
10 ^Mttig||KJ:S*ttll^tJ:t)€**fffti\ 0. 
3 1 me q/gTSofc 

[0 0 6 5] 5KPS4 0 00OPE0^23g4pH 
4. 5©*x>»««fcfc»»LT*?&Lfc&, lmg 
o e d c^jitabT 3 oiMfflftffbfco *oa±IB [7 
s>] - [-t;i/D-x] 5g*ftiATSiaT2o^ia8i 

ffbT&S£#fc 0 KJ£ft*»abT£j#ft*|H|lKU 
+»KW»bT [PEO®] - [-fe^P-X] *f§fc„ 
[0 0 6 6] HJfiffil3{Cfe^5 I g Y 4 0mg£pH 
4. 5©*xvi|«ij«K»IBbT*ftLfc& lmg 
20 OEDC*SiqbT3 0»|giaJ¥bfe. *©»±i2 [P 
EO®] - [-fert/n-x] £iin*TSfiT»$bTSJS 
S-Sfc. Efcft*»BbT£fig«l*|I|iRU 
bTS^fb I g Y£f#fc 0 I g YOH^fbfia^y7ig 
S5j£Ogi«©I gYM£TCA-BCASHC£t>£« 
bTgfcBU 2 7. 2mg#@£{k*ftTV\fc 0 C CD I 

7*nl£>l»#»^lbfCo ^0^*^3K^-r 0 
[0 0 6 7] 

[f§H£©$&||] *«Kk:J:t), I gY**©gtt*£g 

mcH£{k-r§c t^njtitftD, HSfbictjfi^stt 
zmmLtc i g YHgfbfiftsffiffi-rac fc^RTflit* 

ofc, #5Bfll3ti:!R»tf. 77-fxr-r *PVhflJfi#. 



7Py h^-i/O^tt 
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